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This attachment describes the flood damage reduction benefits provided by the following projects 
included within this proposal: 

• Phase 2 Contra Costa Canal Levee Elimination and Flood Protection Project 
• West Antioch Creek Channel Improvements 
• Upper Sand Creek Basin 
 

In accordance with the PSP, the following details are provided for each of these projects: 
 Description of the project and its relationship to other projects in the proposal 
 Narrative discussion of the projects expected flood reduction benefits, including: 

o Estimates of historical flood damage 
o Estimate of with and without-project conditions 
o Methods used to estimate with and without-project conditions 
o Description of the distribution of local, regional, and statewide benefits 
o Identification of beneficiaries 
o When benefits will be received 
o Uncertainty of benefits 
o Description of any adverse effects 

 Narrative discussion that describes, qualifies and supports values entered in the tables 
 Narrative description of the project’s economic costs 
 Cost details for the project 
 Documentation to support information presented for projects 
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Overview of Flood Reduction Benefits and Costs 
 
Three projects included in this Proposal, the Phase 2 Contra Costa Canal Levee Elimination and Flood 
Protection Project, the Drainage Area 55 – West Antioch Creek Channel Improvements Project and the 
Upper Sand Creek Basin Project, include significant, quantifiable traditional flood protection benefits.  
Together, these projects will reduce flooding in the East County Delta Drainages, East and West Antioch 
Creek, Sand Creek, and Marsh Creek watersheds. 
 
Present value analysis and DWR’s Flood Rapid Assessment Model (FRAM) were utilized to assess the 
value of avoided flood damages resulting from these projects.  Based on these analyses, these projects – 
with a combined present value cost of $20.1 million - will avoid a total of nearly $36.4 million over the 
life of the Proposal, providing significant flood protection and flood damage reductions.  Specific cost 
and benefit information, as well as the assumptions utilized in the present value analysis and FRAM 
modeling, are summarized in the following sections.   
 

Task 1 – East County Conservation Program 
This project does not have any flood reduction benefits and therefore this attachment is not applicable. 
 
 

Task 2 – Water Meters 
This project does not have any flood reduction benefits and therefore this attachment is not applicable. 
 
 

Task 3 – Brentwood Non-Potable Water Supply Project 
This project does not have any flood reduction benefits and therefore this attachment is not applicable. 
 
 

Task 4 – Pittsburg Recycled Water Pipeline Rehabilitation Project 
This project does not have any flood reduction benefits and therefore this attachment is not applicable. 
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Task 5 – Contra Costa Canal Phase 2 Levee Elimination and Flood Protection 
Project 
The following sections present a quantitative and qualitative analysis of project costs and flood damage 
reduction benefits.   Tables 17, 18, and 19 are included at the end of this section.  

Overview and Project Linkages 
The full CCWD Canal Levee Elimination and Flood Protection Project will replace the 21,000 feet of 
unlined Contra Costa Canal with a pipeline to improve source water quality available to CCWD by 
preventing intrusion of poor quality groundwater; eliminate up to eight miles of aging canal 
embankments that were not intended to provide flood protection (though they are currently relied 
upon for that purpose), and improve security and public safety by preventing access to the open water 
canal. This project is Phase 2 of the full project, which includes replacing approximately 400 feet of the 
canal with a pipeline and eliminating associated canal embankments.  Phase 2 also includes a crossing of 
Marsh Creek. 

It is important to note that the specific project submitted in this proposal, and evaluated in this 
Attachment, reflects a key portion of the greater canal levee elimination project (including the crossing 
of Marsh Creek), but not the entire 21,000 feet of anticipated pipeline installation to replace all of the 
existing canal. To evaluate benefits, we estimated (as feasible) the value of the benefits for the entire 
canal replacement project (because the benefits accrue from the entire project being completed), and 
then attributed a portion of those aggregate benefits to the specific portion of the pipeline that would 
be developed under this project. This specific project reflects 4.2% of the total $96 M canal replacement 
budget; therefore we assigned 4.2% of the overall project benefits to this specific portion of the project.  

A summary of all benefits and costs of the project are provided in Table 5.1. 
 
Table 5.1. Benefit-Cost Analysis Overview 
 Present Value 
Costs – Total Capital and O&M $3,489,542 
  
Monetizable Benefits  

Water Supply Benefits  

     Avoided releases from SWP and CVP reservoirs 
     Water for additional CCWD reservoir storage  
     Value of avoided losses in water revenues  
      

$1,146,091 
$185,696 
$452,633 

Water Quality and Other Benefits  

    Public safety – reduced drowning risk 
    Reduced energy use (water pumping/blending)  
    Reduced levels of DBPs in drinking water 

$812,419 
$150,878 
$877,412 
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Table 5.1. Benefit-Cost Analysis Overview 
 Present Value 

 
Flood Damage Reduction 

 

    Reduced levee failure flood damages 
    Value of avoided levee breach repairs 
 

$13,823  
$58,886 

Total Monetized Benefits $3,697,838 

  

Qualitative Benefit or Cost Qualitative indicator* 

Water Supply Benefits  

Increased Water Supply Reliability for CCWD retail and 
wholesale customers 

++ 

Improved Operational Flexibility for Contra Costa Water 
District 
 
Increased operational flexibility and added water storage 
(reduced water quality-driven releases) for SWP and CVP 
 
Reduced stress on Bay-Delta water supplies 
 

++ 
 

++ 
 

+ 

Water Quality and Other Benefits  

Enabled completion of Dutch Slough project 
(significant ecologic and other benefits) 
 
Improved Water Quality for CCWD customers (beyond DBPs) 

++ 
 

+ 

Reduced energy demands and CO2 Emissions (less pumping) + 

Reduced fish loss (including special status species) 
Increased security (intentional or accidental 
contamination/disruption) of CCWD water supply   

+ 
+ 

O&M = Operations and Maintenance 
* Direction and magnitude of effect on net benefits: 
+ = Likely to increase net benefits relative to quantified estimates. 
++ = Likely to increase net benefits significantly. 
– = Likely to decrease benefits. 
– – = Likely to decrease net benefits significantly. 
U = Uncertain, could be + or –. 
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Economic Costs 
Capital costs for the project amount to $4,000,000 (2009 USD), split between 2011 and 2012. Once the 
pipeline is in place and operational (beginning 2013), $2000 per year is anticipated to be required for 
routine maintenance. Over the 75-year anticipated lifetime of the pipeline, the present value costs 
amount to $3.49 million, as shown in Table 17 at the conclusion of this section. 

Estimates of Historical Flood Damage 
We do not have detailed information on historical damages incurred, or an assessment of the value of 
the residential or other properties and assets in the areas facing flood risks in the event of levee failure 
along the canal. Currently, there are between 500 and 700 homes in the areas at risk, with a collective 
value estimated to be at least $1.5 to $2.0 million (exclusive of contents and other household assets 
such as motor vehicles). The Dutch Slough properties were acquired for approximately $5 million, and 
the other assets in the at-risk area (including power and sewer lines, roads, agricultural lands), may well 
add over $3 million more of combined worth. Overall, we assume that the total value of the natural and 
physical capital at risk is worth $10 million. Further, we assume that in the event of a breach of the canal 
wall levees, damages would amount to 10% of this value, or $1 million per event. 
 
In addition to direct damages, the costs to repair the levee and critical utility infrastructure following a 
breach would be significant.  CCWD estimates that the cost to repair a 200' breach (the expected size of 
a breach, should one occur) would be $1.4 million.  In addition, it would cost $1.2 million to repair 
utilities infrastructure from flood damage and construct a bridge to bypass Cypress Road and allow 
access to Bethel Island, totaling $2.6 million (in 2005 dollars) to repair the breached levees and enable 
resumed operations. Updated to 2009 dollars, this amounts to $2.76 million in emergency repair costs 
per event.  In addition, CCWD estimates that bypass pumping would be required for up to 8 months, at 
an estimated cost of $1.5 million (2009 dollars).  In total, levee breach repair costs would total $4.26 M. 
 
In total, between property damages, levee and utility repair costs, and bypass pumping, a catastrophic 
levee failure would be expected to cost approximately $5.26 million in estimated flood damages and 
repair costs.  While the actual probability of levee failure in any given year is unknown, we estimate it to 
be approximately 2 percent per year based on the historic frequency of levee failures. 

Description of Expected Flood Reduction Benefits  
This project will replace four miles of unlined canal with a buried pipeline and eliminate the levees on 
either side of the canal.  Without the project, the canal would continue to pose a flooding and public 
safety threat to the adjacent land area which has become increasingly residential. The levees that 
contain the canal were not designed for flood protection, yet they are currently used for this purpose.  
 
The existing canal embankments are not certified to flood control standards established by the Federal 
Emergency Management Agency.  Recent engineering and geotechnical studies confirmed the 
vulnerability of the berms to a significant seismic event (GeoSyntec Consultants 2000, DCM Engineering 
2005).  Several new residential developments in the vicinity of the unlined canal have or will include new 
levees that will protect them from the 100-year flood event.  However, protection from these new 
levees will be limited, and the canal itself will still represent a potential flood hazard that will be situated 
adjacent to existing homes (and planned new homes) and other assets.  This project will completely 
eliminate the threat of flooding from the at-risk properties by replacing the open canal with a pipeline. 
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In addition, if (or when) the canal walls fail, CCWD will need to make emergency repairs to the breach as 
well as essential utility repairs. Replacing the canal with a pipeline will virtually eliminate this risk.  
 
Summary of Benefits 
The Phase 2 Contra Costa Canal Levee Elimination and Flood Protection Project provides flood benefits 
by replacing the open canal and levee system with a pipe.  In this case, the likelihood of flooding is not 
linked to any specific storm event, but rather catastrophic failure of the levee system.  As a result, only 
one data point is available (dollar damage incurred vs. annual risk of levee failure), and a loss probability 
curve cannot be integrated to calculate expected annual damage (EAD) as directed in the Guidelines.  
This data point is defined in Table 18 at the end of this section.  To estimate EAD, we have instead 
completed a traditional present value analysis, shown in Table 19.   
 
As discussed previously, we estimate the total value of the natural and physical capital at risk to be 
greater than $10 million. Further, we assume that in the event of a breach of the canal wall levees, 
damages would amount to 10% of this value, or $1 million per event.  In addition, the estimated costs 
associated with repairing the breach and critical utilities is estimated at $2.76 million, with bypass 
pumping estimated at an additional $1.5 million, for a total estimated cost of $5.26 million.  Based on 
historic occurrence frequencies, we conservatively approximate a 2% chance of levee failure in each of 
the next 75 years. This generates an expected damage reduction benefit of $105,000 per year (0.02 
probability times $5.26 million in damages avoided per incident). The present value of this benefit 
amounts to $1,731,155 for the entire canal and levee elimination project. As described previously, 4.2% 
of the total benefits are attributable to the portion of the pipeline project covered by this specific 
component of the overall project.  Using this formula, avoided flood damage and repair costs 
attributable to this project have a present value of $72,709 ($13,823 in damages and $58,886 in repair 
costs).  This analysis is presented in Table 19, at the end of this section. 
 
Project Beneficiaries and Distribution of Benefits 
This project will benefit stakeholders at the local, regional, and state level, as is summarized in Table 5.2.  
This project not only benefits CCWD but also many state and federal interests.  The completion of the 
legislatively mandated (SBX7-1 Section 85085) Dutch Slough Tidal Marsh Restoration project is 
dependent on the encasement of the Contra Costa Canal adjacent to the Dutch Slough Restoration site. 
This will provide appreciable ecological benefits to the Delta and all state-wide stakeholders with an 
interest in the Delta’s health. 
 
Table 5.2. Project Beneficiaries Summary  

Local Regional Statewide 

CCWD and its retail 
customers 
Residents living in lands 
adjacent to the existing canal. 

Contra Costa Water District’s 
wholesale customers, 

especially those relying on raw 
water (all of which relies on the 

Canal) 

Stakeholders with interest in Bay-
Delta water supplies, fisheries, and 

general ecologic well-being 
 

 
Timing of Benefits 
Construction of the new pipeline will be completed in 2012 and will come online in 2013. For this 
analysis, a 75-year useful project life is assumed, thus benefits and costs are calculated through 2087 (75 
years after the project comes online). 
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Uncertainty of Benefits and Adverse Effects 
This analysis of costs and benefits is based on available data and some assumptions. As a result, there 
may be some omissions, uncertainties, and possible biases. In most cases, omissions lead to a downward 
bias in benefits: the project is expected to be much more beneficial than the subset of benefits that can 
be monetized would indicate. Several of these issues are listed in Table 5.3. 
 
Table 5.3. Omissions, Biases, and Uncertainties, and Their Effect on the Project  
Benefit or Cost 
Category 

Likely Impact on  
Net Benefits* Comment 

Flood damages U Fairly conservative assumptions were used to 
estimate the value of the combined assets at risk, the 
probability of levee failure over the coming 75 years, 
and the extent of damage in the event of a breach. 
Whether these assumptions lead to an over- or 
under-estimate of expected damages is unknown. 

Project costs U The calculation of the present value of costs is a 
function of the timing of capital outlays and a number 
of other factors and conditions. Changes in these 
variables will change the estimate of costs. 

*Direction and magnitude of effect on net benefits: 
+ = Likely to increase net benefits relative to quantified estimates. 
++ = Likely to increase net benefits significantly. 
– = Likely to decrease benefits. 
– – = Likely to decrease net benefits significantly. 
U = Uncertain, could be + or –. 

Documentation Supporting Benefits 
The following references were used to develop the cost and benefit analyses described in this section: 

• Personal communication with Marie Valmores and Maureen Martin, Contra Costa Water District 
(12/17/2010). 

• Holiday Lodge Motel claim information (attached) 
• Local property assessment data (attached) 

Economic Benefit Tables 
Capital costs for the project amount to $3,489,542 in present value terms, as shown in Table 17. This 
includes initial spending starting in 2011 and continuing through the end of 2012. The project lifetime is 
expected to be 50 years, and annual maintenance costs of $2,000 per year are anticipated once the 
project is completed, in 2013. 
 
Flood damages were estimated using present value analysis.  As described above, because the project 
will address the risk of catastrophic failure of canal embankments unrelated to hydrology, the project’s 
loss-probability curve has only a single data point, and the area under the curve cannot be integrated to 
determine the EAD.  Table 18 presents the single data point available.  Table 19 presents the results of 
the present value analysis.  Based on this analysis, using a project life of 75 years and a 6% discount rate, 
the present value of expected benefits is estimated to be $1,731,155.  The portion of benefits 
attributable to this project is approximately 4.2%, or $72,709. 
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Table 17: Economic Costs  
Task #5: Phase 2 Contra Costa Canal Levee Elimination and Flood Protection Project 

 

YEAR 

Initial 
Costs Operations and Maintenance Costs (1) 

Discounting 
Calculations 

(a) (b) (c) (d) (e) (f) (g) (h) (i) 

Grand 
Total Cost 
(Table 7) Admin. Ops. Maint. Replace. Other 

Total Costs  
(a) +…+ (f) 

Discount 
Factor 

Discounted 
Costs  

(g) x (h) 
2009             $0 1.00 $0 
2010             $0 0.94 $0 
2011 $2,053,150           $2,053,150 0.89 $1,827,296 
2012 $1,946,850           $1,946,850 0.84 $1,634,613 
2013       $2,000     $2,000 0.79 $1,584 
2014       $2,000     $2,000 0.75 $1,495 
2015       $2,000     $2,000 0.70 $1,410 
2016       $2,000     $2,000 0.67 $1,330 
2017       $2,000     $2,000 0.63 $1,255 
2018       $2,000     $2,000 0.59 $1,184 
2019       $2,000     $2,000 0.56 $1,117 
2020       $2,000     $2,000 0.53 $1,054 
2021       $2,000     $2,000 0.50 $994 
2022       $2,000     $2,000 0.47 $938 
2023       $2,000     $2,000 0.44 $885 
2024       $2,000     $2,000 0.42 $835 
2025       $2,000     $2,000 0.39 $787 
2026       $2,000     $2,000 0.37 $743 
2027       $2,000     $2,000 0.35 $701 
2028       $2,000     $2,000 0.33 $661 
2029       $2,000     $2,000 0.31 $624 
2030       $2,000     $2,000 0.29 $588 
2031       $2,000     $2,000 0.28 $555 
2032       $2,000     $2,000 0.26 $524 
2033       $2,000     $2,000 0.25 $494 
2034       $2,000     $2,000 0.23 $466 
2035       $2,000     $2,000 0.22 $440 
2036       $2,000     $2,000 0.21 $415 
2037       $2,000     $2,000 0.20 $391 
2038       $2,000     $2,000 0.18 $369 
2039       $2,000     $2,000 0.17 $348 
2040       $2,000     $2,000 0.16 $329 
2041       $2,000     $2,000 0.15 $310 
2042       $2,000     $2,000 0.15 $292 
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Table 17: Economic Costs  
Task #5: Phase 2 Contra Costa Canal Levee Elimination and Flood Protection Project 

 

YEAR 

Initial 
Costs Operations and Maintenance Costs (1) 

Discounting 
Calculations 

(a) (b) (c) (d) (e) (f) (g) (h) (i) 

Grand 
Total Cost 
(Table 7) Admin. Ops. Maint. Replace. Other 

Total Costs  
(a) +…+ (f) 

Discount 
Factor 

Discounted 
Costs  

(g) x (h) 
2043       $2,000     $2,000 0.14 $276 
2044       $2,000     $2,000 0.13 $260 
2045       $2,000     $2,000 0.12 $245 
2046       $2,000     $2,000 0.12 $232 
2047       $2,000     $2,000 0.11 $218 
2048       $2,000     $2,000 0.10 $206 
2049       $2,000     $2,000 0.10 $194 
2050       $2,000     $2,000 0.09 $183 
2051       $2,000     $2,000 0.09 $173 
2052       $2,000     $2,000 0.08 $163 
2053       $2,000     $2,000 0.08 $154 
2054       $2,000     $2,000 0.07 $145 
2055       $2,000     $2,000 0.07 $137 
2056       $2,000     $2,000 0.06 $129 
2057       $2,000     $2,000 0.06 $122 
2058       $2,000     $2,000 0.06 $115 
2059       $2,000     $2,000 0.05 $109 
2060       $2,000     $2,000 0.05 $102 
2061   

 
  $2,000 

  
$2,000 0.05 $97 

2062   
 

  $2,000 
  

$2,000 0.05 $91 
2063   

 
  $2,000 

  
$2,000 0.04 $86 

2064   
 

  $2,000 
  

$2,000 0.04 $81 
2065   

 
  $2,000 

  
$2,000 0.04 $77 

2066   
 

  $2,000 
  

$2,000 0.04 $72 
2067   

 
  $2,000 

  
$2,000 0.03 $68 

2068   
 

  $2,000 
  

$2,000 0.03 $64 
2069   

 
  $2,000 

  
$2,000 0.03 $61 

2070   
 

  $2,000 
  

$2,000 0.03 $57 
2071   

 
  $2,000 

  
$2,000 0.03 $54 

2072   
 

  $2,000 
  

$2,000 0.03 $51 
2073   

 
  $2,000 

  
$2,000 0.02 $48 

2074   
 

  $2,000 
  

$2,000 0.02 $45 
2075   

 
  $2,000 

  
$2,000 0.02 $43 

2076   
 

  $2,000 
  

$2,000 0.02 $40 
2077   

 
  $2,000 

  
$2,000 0.02 $38 

2078   
 

  $2,000 
  

$2,000 0.02 $36 
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Table 17: Economic Costs  
Task #5: Phase 2 Contra Costa Canal Levee Elimination and Flood Protection Project 

 

YEAR 

Initial 
Costs Operations and Maintenance Costs (1) 

Discounting 
Calculations 

(a) (b) (c) (d) (e) (f) (g) (h) (i) 

Grand 
Total Cost 
(Table 7) Admin. Ops. Maint. Replace. Other 

Total Costs  
(a) +…+ (f) 

Discount 
Factor 

Discounted 
Costs  

(g) x (h) 
2079   

 
  $2,000 

  
$2,000 0.02 $34 

2080   
 

  $2,000 
  

$2,000 0.02 $32 
2081   

 
  $2,000 

  
$2,000 0.02 $30 

2082   
 

  $2,000 
  

$2,000 0.01 $28 
2083   

 
  $2,000 

  
$2,000 0.01 $27 

2084   
 

  $2,000 
  

$2,000 0.01 $25 
2085   

 
  $2,000 

  
$2,000 0.01 $24 

2086   
 

  $2,000 
  

$2,000 0.01 $23 
2087   

 
  $2,000 

  
$2,000 0.01 $21 

2088           
 

 
Project 

Life 
75 Years              …   

Total Present Value of Discounted Costs (Sum of Column (i)) $3,489,542 
Transfer to Table 20, column (c), Exhibit F: Proposal Costs and Benefits Summaries 

Comments: 
Annual maintenance includes regular right-of-way maintenance and periodic cleaning. 
All costs are in 2009 dollars. 
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Table 18: Event Damage 

Task #5: Phase 2 Contra Costa Canal Levee Elimination and Flood Protection Project 
 

 
Event 

 
 

(a) 

Annual 
Event 

Probability 
(b) 

Damage if 
Flood 

Structures 
Fail 
(c) 

Probability 
Structural Failure Event Damage 

Event 
Benefit 

(Million $ / 
Year) 

 
(h) 

(f) – (g) 

Without 
Project 

(d) 

With 
Project 

(e) 

Without 
Project 

(f) 
(c) x (d) 

With 
Project 

(g) 
(c) x (e) 

Catastrophic 
Levee Failure 

2% per 
year 

$5,260,000  100% 0% $5,260,000  $0.00  $5,260,000  

 
 

Table 19 - Present Value of Expected Annual Damage Benefits  
Task #5: Phase 2 Contra Costa Canal Levee Elimination and Flood Protection Project 

 
(a) Expected Annual Damage Without Project (1)   $105,200 
(b) Expected Annual Damage With Project (1)   $0 
(c) Expected Annual Damage Benefit  (a) – (b) $105,200 
(d) Present Value Coefficient (2)   16.46 
(e) Present Value of Future Benefits  (c) x (d) $1,731,155 

Transfer to Table 20, column (e), Exhibit F: Proposal Costs and 
Benefits Summaries. 

(1)  This program assumes no population growth thus EAD will be constant over analysis period. 
(2)  6% discount rate; 75-year analysis period. 
(3) 4.2 percent of total benefits are attributable to this project, or $72,709 in present value terms. 
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Task 6 – Drainage Area 55 - West Antioch Creek Channel Improvements 
The following sections present a quantitative and qualitative analysis of project costs and flood damage 
reduction benefits.   Flood damage reductions were calculated using the Flood Rapid Assessment Model 
(FRAM) developed for DWR.  Tables 17, 18, and 19 are included at the end of this section.  

Overview and Project Linkages 
This project will install three 14 feet by 7 feet Caltrans Standard Box Culverts spanning 620 feet of West 
Antioch Creek. These box culverts will increase the storm water capacity of the creek, replacing an 
inadequate concrete trapezoidal ditch and arch culverts. This installation will a provide a 25-year level of 
flood protection to commercial and multi-family properties adjacent to the channel and within a 
Disadvantaged Community Area. It addresses a 650’ gap that exists between channel improvements 
made by the Contra Costa County Flood Control & Water Conservation District in 1993 and the earthen 
channel on the Antioch Fairgrounds property. 
 
The Drainage Area 55 – West Antioch Creek Channel Improvements Project is a stand-alone project, and 
does not depend upon other projects in this Proposal to provide the benefits described.  However, this 
project works synergistically with other proposed projects such as the Upper Sand Creek Basin and the 
Watershed Protection and Restoration Project to protect Delta water quality and the sensitive Delta 
ecosystem.  This project protects Delta water quality by eliminating flood waters which would otherwise 
transport pollutants from an urbanized area to the Delta.  By preventing contaminated flood waters 
from reaching the Delta, the sensitive Delta ecosystem is protected. 
 
A summary of all benefits and costs of the project are provided in Table 6.1. 
 

Table 6.1. Benefit-Cost Analysis Overview 
 Present Value 
Costs – Total Capital and O&M $4,922,559 
  
Monetizable Benefits  

Flood Control Benefits: Avoided losses in property damages, 
Avoided clean-up costs, Avoided traffic delays due to key road 
inundation (FRAM) 

$8,409,721 

  
Total Monetized Benefits $8,409,721 
  

Qualitative Benefit or Cost Qualitative indicator* 
Water Quality and Other Benefits  

Improved Public Health Protection ++ 
Improved Surface Water Quality ++ 
Avoided Loss of Recreation ++ 
Reduced Street Maintenance Costs  ++ 

Flood Benefit  
Avoided Emergency Response Costs ++ 



Attachment 9 
Economic Analysis – Flood Damage Reduction 

 

East Contra Costa County Proposition 84 Round 1 Implementation Grant 9-13 
Att9_IG1_DReduc_1of1  

O&M = Operations and Maintenance 
* Direction and magnitude of effect on net benefits: 
+ = Likely to increase net benefits relative to quantified estimates. 
++ = Likely to increase net benefits significantly. 
– = Likely to decrease benefits. 
– – = Likely to decrease net benefits significantly. 
U = Uncertain, could be + or –. 

Economic Costs 
Capital costs for the project amount to $4,922,559 in present value terms, as shown in Table 17. This 
includes initial spending starting in 2011 and continuing through 2013. The project lifetime is expected 
to be 50 years, and no annual costs are anticipated once the project is completed, in 2013. 

Estimates of Historical Flood Damage 
The project will address chronic flooding impacting a disadvantaged community in Antioch.  Based on 
communication with City of Antioch staff, this area experiences severe flooding two to three times each 
year, with damage caused to local buildings and infrastructure. Additionally, even during mild storms 
(1/2” - 1” of rainfall), flooding events in this area cause considerable loss of function. Local businesses 
become inaccessible, resulting in loss of revenue. Portions of the Pittsburg-Antioch Highway, which 
serves as a major transportation artery to and from East Contra Costa County, and several minor roads 
are typically inundated and forced to close during these events.   This chronic flooding has caused 
multiple businesses to leave the area, including Anchor Glass, the major distributor of Snapple bottles, 
as well as a Ford dealership.  The City has been named in multiple lawsuits related to flooding damages 
in this area, and property damage resulting from typical, chronic flooding is estimated to range from 
$10,000 to $50,000 per event.  While historic assessments of flood damage are largely unavailable, we 
have obtained records from a lawsuit filed on behalf of the Holiday Lodge Model, located at 1500 West 
Tenth Street in Antioch.  This lawsuit was filed in response to flooding that occurred at this location on 
February 23, 2000, as a direct result of the inability of the gap between the 1993 channel improvements 
and the earthen channel on the Antioch Fairgrounds property.  According to the complaint, several feet 
of running water inundated the parking lot and several rooms, causing more than $700,000 in damage 
during this single event (see attached).  The National Weather Service reported approximately 1.7 inches 
of rainfall in the area during the preceding 24-hour period.  This is just one example of the significant 
damages that may be caused by even relatively minor storm events in this particular disadvantaged 
area. 
 
Considerable emergency response costs are also incurred during these relatively frequent events. These 
costs are related to emergency flood response, security provision and flood clean-up. These floods also 
result in the loss of the ability to provide the community with essential city services due to impacts to 
the City’s Maintenance and Service Center.  The flooding levels and associated damages increase in 
more severe events, such as a 25-year storm.  Based on communications with Antioch staff, two to three 
times per year, flooding events occur that require significant clean-up efforts.  These cleanup efforts 
have historically cost the City between $2,500 for a minor event to $10,000 for a severe flooding event.   

Description of Expected Flood Reduction Benefits  
Currently, flooding occurs two to three times per year.  Following project implementation, the new box 
culverts will accommodate stormwater runoff up to a 25-year event.  Flood benefits include avoided 
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structural damage, avoided clean-up costs and avoided inundation of the Pittsburg-Antioch Highway and 
minor local roads.   
 
Summary of Benefits 
Avoided flood damage has been monetized using the DWR’s Flood Rapid Assessment Model (FRAM).  In 
FRAM, the damages associated the following storm events were analyzed: 0.5-year, 1-year, 5-year and 
20-year. Because flooding occurs multiple times each year, the chance of levee failure is assumed to be 
100% for each storm event under the current, without project baseline conditions. Following project 
implementation, it was assumed that the risk of flooding would be reduced to two percent, as the 
improvements will be designed to withstand a 25-year event.   
 
Based on available property assessment in the area, the total property value is assumed to be $1.2 
million.  This is a conservative estimate of local property values, based on a limited number of available 
assessments; the actual value is likely to be several times greater than this assumption. It was assumed 
that structural damages for each storm event would equal 2% of the assessed value for the 0.5- and 1-
year events, and 5% of the assessed value for 5 year events.  Damage incurred in a 20-year event was 
assumed to be $700,000. This assumption is expected to be very conservative, as $700,000 in damage to 
a single business was reported to result from a relatively minor storm in the year 2000.  In addition to 
that specific commercial establishment and the local residences affected, many other commercial 
establishments routinely experience flood-related damage in this area, including administrative offices 
and businesses located at the County Fairgrounds (Paradise Skate Rink, Delta RC Race Track, Antioch 
Charter School, So Big Pre-school, American Truck School, Trader Joe’s Swap meet, and Antioch Auto 
Land), County Head Start Facility, Eames Used Car lot, Antioch Veterinary Hospital, local residents, 
Kelly’s Cardroom, Scotto’s Auto Body Shop and the City of Antioch’s Maintenance Services Center.  The 
flooding causes impacts due to the property and structural damages associated with the flood waters as 
well as loss of business due to accessibility issues.  However, due to the limited data available to 
substantiate flood damages, we have conservatively assumed that property damages would total 
$700,000 in the 20-year event. 
 
Clean-up costs are conservatively assumed to be $2,000 for 0.5 and 1-year events, $4,000 for 5-year 
events, and $10,000 for 10-year events. Inundation of the Pittsburg-Antioch Highway is assumed to be 
0.5 miles for each storm event.  In addition, several blocks of 7thSt.,  8th St.,9th St., O St., and L St. are 
flooded during even minor events.  As such, it was assumed that 0.5 miles of minor roads are flooded 
under all flooding scenarios.  These road inundation assumptions are thought to be conservative, as 
more severe flooding would be expected to generate more extensive road inundation.   
 
Using these assumptions, flood damages and with-project damage reductions were estimated using 
FRAM.  Based on the assumptions above, the estimated annual average damages as calculated by FRAM 
without the project are $453,813. With the project, estimated annual damages are reduced to $9,076, 
for a total annual project benefit of $444,736. Based on a 6% discount rate over 50 years, the present 
value of future benefits from the proposed project are  $7,009,871. Results are summarized in Table 19. 
 
This project has a present value cost of approximately $4.9 M. Based on conservative assumptions 
applied within the FRAM model, it generates flood damage reduction benefits for a disadvantaged 
community with a present value of over $8.4 million. 
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Project Beneficiaries and Distribution of Benefits 
The proposed project includes a full range of beneficiaries, as summarized in Table 6.2. At the local level, 
residents and business owners within the affected disadvantaged community will benefit from reduced 
flooding.  This may lead to enhanced economic development within the area, improving the economic 
condition of the community as a whole.  In addition, contaminated flood waters will no longer flow 
through this urbanized area and to the Delta, providing Delta water quality benefits at the regional and 
statewide level. 
 
Table 6.2. Project Beneficiaries Summary 

Local Regional Statewide 

City of Antioch residents and businesses Sacramento-San Joaquin Bay-Delta Sacramento-San 
Joaquin Bay-Delta 

 
Timing of Benefits 
This project will be implemented over a four-year period from 2010 through 2014.  It is assumed that 
the full flood protection benefits, up to the 25-year event, will be realized immediately on completion of 
the project.  For the purposes of this analysis, we have assumed a project life of 50 years.  In reality, 
however, it is likely that the project life will extend beyond that horizon, making the estimated $8.4 M in 
benefits over the project life a conservative estimate. 
 
Uncertainty of Benefits and Adverse Effects 
This analysis of costs and benefits is based on available data and some assumptions. As a result, there 
may be some omissions, uncertainties, and possible biases. In most cases, omissions lead to a downward 
bias in benefits. Some uncertainty exists due the facility life, the unknown assessed value of property in 
the area, precise extent of property damage and cleanup costs, and exact distance of roadway 
inundation associated with each storm interval. However, the assumptions incorporated in this analysis 
have been scaled back to intentionally provide a conservative estimate of benefits.  These issues are 
listed in Table 6.3. 
 
Table 6.3. Omissions, Biases, and Uncertainties, and Their Effect on the Project 
Benefit or Cost 
Category 

Likely Impact on  
Net Benefits* Comment 

Facility life + Facility life is likely to be 75 – 100 years.  This analysis 
has conservatively assumed a 50-year facility life.  
Should the facility life be longer than assumed, 
present value benefits would exceed $8.4 M. 

Property Values and 
Damage 

+ As stated in the text, the property values assumed 
were based on available property assessment 
information, and represent a subset of potentially-
affected property.  Conservative estimates of periodic 
damage to this subset of property have been 
assumed.  If property values are actually greater than 
stated, the flood reduction benefits would be greater 
than stated. 

 + The distance of roadway inundation was 
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Table 6.3. Omissions, Biases, and Uncertainties, and Their Effect on the Project 
Benefit or Cost 
Category 

Likely Impact on  
Net Benefits* Comment 

Distance of Roadway 
Inundation 
 

conservatively based on anecdotal evidence.  
Historically, Highway 4, a major roadway in the area, 
has flooded adjacent to the project site. Because the 
extent of flooding and the interval of the storm event 
necessary to achieve such flooding is unknown, this 
has not been included.  If the actual roadway 
inundation is greater than assumed, the result would 
be an increase in benefits. 

Cleanup Costs + Cleanup costs were provided in a range.  The lower 
end of the cost range was utilized as a conservative 
assumption.  If cleanup costs are greater than those 
assumed, project benefits would be greater than 
those presented. 

*Direction and magnitude of effect on net benefits: 
+ = Likely to increase net benefits relative to quantified estimates. 
++ = Likely to increase net benefits significantly. 
- = Likely to decrease benefits. 
-- = Likely to decrease net benefits significantly. 
U = Uncertain, could be + or -. 
 

Documentation Supporting Benefits 
The following references were used to develop the cost and benefit analyses described in this section: 

• Personal communication with Phil Harrington, Director of Capital Improvements/Water Rights, 
City of Antioch (12/16/2010). 

• Personal communication with Carl Roner, Assistant Civil Engineer, Contra Costa County Flood 
Control and Water Conservation District (12/16/2010). 

• Holiday Lodge Motel vs. City of Antioch.  Case No. COO-04830, Superior Court of California, 
County of Contra Costa. 

Economic Benefit Tables 
Capital costs for the project amount to $4,922,559 in present value terms, as shown in Table 17. This 
includes initial spending starting in 2011 and continuing through 2013. The project lifetime is expected 
to be 50 years, and no annual costs are anticipated once the project is completed, in 2013. 
 
As described above, flood damages were estimated using the FRAM; as such, Table 18 is not included.  
Figure 6.1 presents the loss-probability curve developed for the project using the FRAM model.  Table 19 
presents the results of the FRAM analysis.  Based on this analysis, using a project life of 50 years and a 
6% discount rate, the present value of expected benefits is estimated to be $8,409,721. 
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Table 17: Annual Cost of Project 

Task #6: Drainage Area 55 – West Antioch Creek Channel improvements 
 

YEAR 

Initial 
Costs Operations and Maintenance Costs (1) Discounting Calculations 

(a) (b) (c) (d) (e) (f) (g) (h) (i) 
Grand 

Total Cost 
(Table 7) Admin Ops. Maint. Replace. Other 

Total Costs  
(a) +…+ (f) 

Discount 
Factor 

Discounted 
Costs(g) x (h) 

2009        1.00  
2010             $0 0.94 $0 
2011 $580,167           $580,167 0.89 $516,346 
2012 $2,471,817           $2,471,817 0.84 $2,075,385 
2013 $2,942,617           $2,942,617 0.79 $2,330,828 
2014        0.89  
2015        0.84  
2016        0.84  
2017        0.79  
2018        0.79  
2019        0.75  
2020        0.75  
2021        0.71  
2022        0.71  
2023        0.71  
2024        0.67  
2025        0.67  
2026        0.67  
2027        0.63  
2028        0.63  
2029        0.63  
2030        0.59  
2031        0.59  
2032        0.59  
2033        0.56  
2034        0.56  
2035        0.56  
2036        0.53  

…        0.53  
Project 

Life 
50 Years             …   

Total Present Value of Discounted Costs (Sum of Column (i)) 
$4,922,559 Transfer to Table 20, column (c), Exhibit F: Proposal Costs and Benefits Summaries 

Comments: 
All costs are in 2009 dollars. 
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Table 18: Event Damage  

Task #6: Drainage Area 55 – West Antioch Creek Channel improvements 
 

Not applicable (FRAM Model used) 
 
 

Figure 6.1: Loss Probability Curve (Generated by FRAM Model) 
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Table 17: Present Value of Expected Annual Damage Benefits 
Task #6: Drainage Area 55 – West Antioch Creek Channel Improvements Projects 

(Values generated using FRAM Model) 
 

(a) Expected Annual Damage Without Project (1)   $544,438 
(b) Expected Annual Damage With Project (1)   $10,889 

(c) Expected Annual Damage Benefit  (a) – (b) $533,549 
(d) Present Value Coefficient (2)   15.76 
(e) Present Value of Future Benefits  (c) x (d) $8,409,721 

Transfer to Table 20, column (e), Exhibit F: Proposal Costs and Benefits 
Summaries. 
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Task 7 – Upper Sand Creek Basin 
The following sections present a quantitative and qualitative analysis of project costs and flood damage 
reduction benefits.   Flood damage reductions were calculated using the Flood Rapid Assessment Model 
(FRAM) developed for DWR.  Tables 17, 18, and 19 are included at the end of this section.  

Overview and Project Linkages 
The primary purpose of the Upper Sand Creek Basin (USCB) project is to prevent flooding along the 
lower reach of Marsh Creek between Sand Creek and the Marsh Creek outfall into the Sacramento-San 
Joaquin River at Big Break, in Oakley.  The regional goal for USCB is to significantly reduce peak flows 
from Sand Creek into Marsh Creek, thereby reducing the flood-related risks and damages associated 
with a variety of storm frequency/severity events.  It also will improve water quality in these receiving 
waters, by capturing sediment and other nonpoint source pollution carried by storm events.   
 
The project consists of creating a detention basin that will capture upstream flows up to the 100-year 
storm event (920 AF of storage capacity). This detention basin will be created by enlarging an existing 
smaller detention basin that is currently not connected to the creek and therefore adds no direct 
capture and detention of upstream stormwaters. The enlarged basin will be hydrologically connected to 
the stream channel and will thus capture stormwater flows up to the 100-year 6-hour storm event. Local 
stormwater runoff and stormwater generated in the watershed will be conveyed by Sand Creek to the 
basin where it will be stored and released slowly through the basin outlet, reducing peak flows 
downstream and reducing the potential for flooding downstream properties.  Secondary purposes of the 
Basin include habitat restoration and water quality enhancements.   
 
The Upper Sand Creek Basin Project is a stand-alone project, and does not depend upon other projects 
in this Proposal to provide the benefits described.  However, this project works synergistically with other 
proposed projects such as the Drainage Area 55 – West Antioch Creek Channel Improvements Project 
and the Watershed Protection and Restoration Project to protect Delta water quality and the sensitive 
Delta ecosystem.  This project protects Delta water quality by eliminating flood waters which would 
otherwise transport pollutants from an urbanized area to the Delta.  By preventing contaminated flood 
waters from reaching the Delta, the sensitive Delta ecosystem is protected. 
 
A summary of all benefits and costs of the project are provided in Table 7.1. 
 

Table 7.1. Benefit-Cost Analysis Overview 
 Present Value 
Costs – Total Capital and O&M $11.74 M 
  
Monetizable Benefits  

Flood Control Benefits: Avoided losses in property damages (FRAM) 
 

                   $27.9 M  

Total Monetized Benefits $ 27. 9 M 
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Table 7.1. Benefit-Cost Analysis Overview 
 Present Value 

 
Qualitative Benefit or Cost 

 
Qualitative indicator* 

Avoided traffic delays due to key road inundation  + 

Avoided emergency response costs during floods                                                        + 

Water Quality and Other Benefits  

Improved Surface Water Quality  + 
Improved riparian habitat + 

Recreational and Aesthetic Benefits  + 

Increased Housing Values Near New Park Acreage + 

Avoided Permitting Costs + 

O&M = Operations and Maintenance 
* Direction and magnitude of effect on net benefits: 
+ = Likely to increase net benefits relative to quantified estimates. 
++ = Likely to increase net benefits significantly. 
– = Likely to decrease benefits. 
– – = Likely to decrease net benefits significantly. 
U = Uncertain, could be + or –. 

Economic Costs 
Capital costs for the project amount to $11.74 M in present value terms, as shown in Table 17. This 
includes initial spending starting in 2011 and continuing through 2015. The project lifetime is expected 
to be 50 years, and an annual cost of $50,000 is expected to cover maintenance activities such as weed 
abatement, inspection and maintenance of the dam structure, monitoring and maintenance of the 
riparian restoration area (adaptive management), and maintenance of the inlets (trash removal) and 
emergency outlets (maintenance of the gate and emergency spillway).  These costs are anticipated to 
begin in 2016, following project completion in 2015. 

Estimates of Historical Flood Damage 
The area below the planned detention basin consists of Sand Creek (which provides little to no flood 
protection from relatively minor storms).  Sand Creek enters into Marsh Creek, which has engineered 
banks intended to protect adjacent areas from flooding up to a 50-year event.   
 
The area at risk covers over 10,000 acres, and includes residential developments (nearly 2000 homes), 
as well as over 250 commercial, industrial and institutional buildings, agricultural lands, and numerous 
arterial roads (including Highway 4) and bridges.  
 
Property tax assessment records indicate the value of existing properties in the 100-year floodplain of 
these creeks amounts to $759 million. These tax assessment figures are likely to understate the true 
market value of these properties, and do not include the value of contents and other personal property 
that may also be at risk in these neighborhoods.    
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Approximately 15% of the properties at risk are located along the area at risk from flooding from Sand 
Creek ($112.4 million at risk = 15% of $749 million), and the remaining 85% of the at risk property values 
($636.7 million = 85% of $749 million) are located in the areas subject to flooding from March Creek. 
 
Sand Creek Area Damage Risks 
Without the project, the properties along the Sand Creek portion of the watershed will continue to flood 
regularly from a wide range of storm events. Specific flood event frequency and associated damage 
estimates are not available, but regional experts indicate that it is reasonable to assume the following as 
baseline conditions. 

• A 10-year event would conservatively be associated with a 2% probability of flooding in this 
area, with an associated damage loss of at least 2% of the property values at risk. Thus, the 
expected loss in a 10-year event is conservatively estimated as $45,568 ($112.4 
million*0.02*0.02). 

• A 50-year event would be associated with a 100% probability of flooding in this area, with an 
associated damage loss of at least 5% of the property values at risk. Thus, the expected loss in a 
50-year event is conservatively estimated as $5.7 M ($112.4 million*0.05).      

• A 100-year flood event would conservatively be associated with a 100% probability of flooding 
in this area, with an associated damage loss of at least 10% of the property values at risk. Thus, 
the expected loss in a 100-year event is conservatively estimated as $11.2 million ($112.4 
million*0.1).      

• While the 10- and 50-year events would not cause road inundation, the 100-year event would 
result in extensive road inundation.  Road inundation was calculated utilizing GIS mapping of 
100-year flood zone and measurement of the roads flooded.  Based on this analysis, the 
following road distances would be inundated in a 100 year event: 17.3 miles of arterial roads, 
3.0 miles of major roads, 36.0 miles of minor roads, and 11.4 miles of unsealed roads. 

 
Marsh Creek Area Damage Risks 
At baseline, Marsh Creek properties are generally protected from all events up to and including 50-year 
storms. However, without the project, the $636.7 million in property value does remain at risk to storms 
of severity greater than the 1-in-50 year event. For example, in a 100 year event with a 100% of failure 
(flooding over the banks) and assuming damages amounting to 10% of assessed values, a loss would be 
incurred of over $63.7 million ($636.7 million *0.1).  

Description of Expected Flood Reduction Benefits  
Significant flood reduction benefits are expected to be generated by the proposed expansion of the 
detention basin to accommodate (retain and manage a controlled release) stormwater runoff up to a 
100-year event.  These benefits are summarized below. 
 
Summary of Benefits 
With the project, all of the flood-related damages described above, for baseline conditions, would be 
eliminated.  The annual average flood damage reduction benefits, as well as their present worth, were 
estimated. To be conservative, we assumed that the detention basin had a 2.0% chance of failure for the 
10 year or 50 year event, and a 5% chance of failure in the 100 year event. 
 
Avoided flood damage has been monetized using the DWR’s Flood Rapid Assessment Model (FRAM).  
Using the assumptions above, the FRAM model calculated an annualized flood damage reduction 
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benefit (the change in expected annual benefits) of 1.8 million, which amounts to a present value of 
$27.9 million when discounted over 50 years at 6%. Results are summarized in Table 19. 
 
Project Beneficiaries and Distribution of Benefits 
The proposed project includes a full range of beneficiaries, as summarized in Table 7.2. At the local level, 
residents and business owners within the affected portions of the Sand Creek and Marsh Creek 
watersheds will benefit from reduced flooding.  In addition, contaminated flood waters will no longer 
flow through this area and to the Delta, providing Delta water quality benefits at the regional and 
statewide level. 
 
Table 6.2. Project Beneficiaries Summary 

Local Regional Statewide 
Sand Creek and Marsh Creek watershed 
residents and businesses Sacramento-San Joaquin Bay-Delta Sacramento-San 

Joaquin Bay-Delta 
 
Timing of Benefits 
This project will be implemented over a five-year period from 2011 through 2015.  It is assumed that the 
full flood protection benefits, up to the 100-year event, will be realized immediately on completion of 
the project.  For the purposes of this analysis, we have assumed a project life of 50 years.  In reality, 
however, it is likely that the project life will extend beyond that horizon, making the estimated $27.9 M 
in benefits over the project life a conservative estimate. 
 
Uncertainty of Benefits and Adverse Effects 
This analysis of costs and benefits is based on available data and some assumptions. As a result, there 
may be some omissions, uncertainties, and possible biases. In most cases, omissions lead to a downward 
bias in benefits. Some uncertainty exists in the life of the facility and precise extent of property damage 
and cleanup costs with each storm interval. However, the assumptions incorporated in this analysis have 
been scaled back to intentionally provide a conservative estimate of benefits.  These issues are listed in 
Table 7.3. 
 
Table 7.3. Omissions, Biases, and Uncertainties, and Their Effect on the Project 
Benefit or Cost 
Category 

Likely Impact on  
Net Benefits* Comment 

Facility life + Facility life was assumed to be 50 years; however it is 
likely that the facility life will be much longer.  Should 
the facility life be longer than assumed, actual 
benefits will be greater than estimated. 

Property Values and 
Damage 

+ As stated in the text, the region has built up in recent 
years, and the exact extent of damage incurred in 
different storm events is largely unknown.  
Conservative estimates were used in this analysis, and 
it is expected that the actual benefits associated with 
avoided property damage are greater than current 
estimates.   
 



Attachment 9 
Economic Analysis – Flood Damage Reduction 

 

East Contra Costa County Proposition 84 Round 1 Implementation Grant 9-23 
Att9_IG1_DReduc_1of1  

Table 7.3. Omissions, Biases, and Uncertainties, and Their Effect on the Project 
Benefit or Cost 
Category 

Likely Impact on  
Net Benefits* Comment 

Cleanup Costs + Cleanup costs were not included in this analysis.  It is 
anticipated that the addition of cleanup costs to the 
analysis would increase the present value of project 
benefits. 

*Direction and magnitude of effect on net benefits: 
+ = Likely to increase net benefits relative to quantified estimates. 
++ = Likely to increase net benefits significantly. 
- = Likely to decrease benefits. 
-- = Likely to decrease net benefits significantly. 
U = Uncertain, could be + or -. 
 

Documentation Supporting Benefits 
The following references were used to develop the cost and benefit analyses described in this section: 

• Personal communication with Carl Roner, Assistant Civil Engineer, Contra Costa County Flood 
Control and Water Conservation District (12/16/2010). 

• Table of local property values (attached) 

Economic Benefit Tables 
Capital costs for the project amount to $11.74 million in present value terms, as shown in Table 17. This 
includes initial spending starting in 2011 and continuing through 2015, as well as $50,000 per year in 
maintenance costs for the life of the project. The project lifetime is expected to be 50 years, with the 
project completed in 2015. 
 
As described above, flood damages were estimated using the FRAM; as such, Table 18 is not included.  
Figure 7.1 presents the loss-probability curve developed for the project using the FRAM model.  Table 19 
presents the results of the FRAM analysis.  Based on this analysis, using a project life of 50 years and a 
6% discount rate, the present value of expected benefits is estimated to be $27.9 million. 
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Table 17: Economic Costs  

Task #7: Upper Sand Creek Basin 
 

YEAR 

Initial 
Costs Operations and Maintenance Costs (1) 

Discounting 
Calculations 

(a) (b) (c) (d) (e) (f) (g) (h) (i) 

Grand 
Total Cost 
(Table 7) Admin Ops. Maint. Replace. Other 

Total Costs  
(a) +…+ (f) 

Discount 
Factor 

Discounted 
Costs  

(g) x (h) 
2009             $0 1.00 $0 
2010             $0 0.94 $0 
2011 $143,100           $143,100 0.89 $127,358 
2012 $8,768,767           $8,768,767 0.84 $7,362,426 
2013 $4,111,600           $4,111,600 0.79 $3,256,772 
2014 $298,267           $298,267 0.75 $222,882 
2015 $298,267           $298,267 0.70 $210,266 
2016       $50,000     $50,000 0.67 $33,253 
2017       $50,000     $50,000 0.63 $31,371 
2018       $50,000     $50,000 0.59 $29,595 
2019       $50,000     $50,000 0.56 $27,920 
2020       $50,000     $50,000 0.53 $26,339 
2021       $50,000     $50,000 0.50 $24,848 
2022       $50,000     $50,000 0.47 $23,442 
2023       $50,000     $50,000 0.44 $22,115 
2024       $50,000     $50,000 0.42 $20,863 
2025       $50,000     $50,000 0.39 $19,682 
2026       $50,000     $50,000 0.37 $18,568 
2027       $50,000     $50,000 0.35 $17,517 
2028       $50,000     $50,000 0.33 $16,526 
2029       $50,000     $50,000 0.31 $15,590 
2030       $50,000     $50,000 0.29 $14,708 
2031       $50,000     $50,000 0.28 $13,875 
2032       $50,000     $50,000 0.26 $13,090 
2033       $50,000     $50,000 0.25 $12,349 
2034       $50,000     $50,000 0.23 $11,650 
2035       $50,000     $50,000 0.22 $10,991 
2036       $50,000     $50,000 0.21 $10,368 
2037       $50,000     $50,000 0.20 $9,782 
2038       $50,000     $50,000 0.18 $9,228 
2039       $50,000     $50,000 0.17 $8,706 
2040       $50,000     $50,000 0.16 $8,213 
2041       $50,000     $50,000 0.15 $7,748 
2042       $50,000     $50,000 0.15 $7,309 
2043       $50,000     $50,000 0.14 $6,896 
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Table 17: Economic Costs  
Task #7: Upper Sand Creek Basin 

 

YEAR 

Initial 
Costs Operations and Maintenance Costs (1) 

Discounting 
Calculations 

(a) (b) (c) (d) (e) (f) (g) (h) (i) 

Grand 
Total Cost 
(Table 7) Admin Ops. Maint. Replace. Other 

Total Costs  
(a) +…+ (f) 

Discount 
Factor 

Discounted 
Costs  

(g) x (h) 
2044       $50,000     $50,000 0.13 $6,505 
2045       $50,000     $50,000 0.12 $6,137 
2046       $50,000     $50,000 0.12 $5,790 
2047       $50,000     $50,000 0.11 $5,462 
2048       $50,000     $50,000 0.10 $5,153 
2049       $50,000     $50,000 0.10 $4,861 
2050       $50,000     $50,000 0.09 $4,586 
2051       $50,000     $50,000 0.09 $4,326 
2052       $50,000     $50,000 0.08 $4,081 
2053       $50,000     $50,000 0.08 $3,850 
2054       $50,000     $50,000 0.07 $3,633 
2055       $50,000     $50,000 0.07 $3,427 
2056       $50,000     $50,000 0.06 $3,233 
2057       $50,000     $50,000 0.06 $3,050 
2058       $50,000     $50,000 0.06 $2,877 
2059       $50,000     $50,000 0.05 $2,714 
2060       $50,000     $50,000 0.05 $2,561 
2061       $50,000     $50,000 0.05 $2,416 
2062       $50,000     $50,000 0.05 $2,279 
2063       $50,000     $50,000 0.04 $2,150 
2064       $50,000     $50,000 0.04 $2,028 
2065       $50,000     $50,000 0.04 $1,914 

Project 
Life: 50 
years 

              …   

Total Present Value of Discounted Costs (Sum of Column (i)) $11,735,279 
  Transfer to Table 20, column (c), Exhibit F: Proposal Costs and Benefits Summaries 

Comments: 
Maintenance costs include weed abatement, inspection and maintenance of the dam structure, monitoring and 
maintenance of the riparian restoration area (adaptive management), and maintenance of the inlets (trash removal) 
and emergency outlets (maintenance of the gate and emergency spillway). 
All costs are in 2009 dollars. 
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Table 18: Event Damage  
Task #7: Upper Sand Creek Basin 

 
Not applicable (FRAM Model used) 

 
 

Figure 7.1: Loss Probability Curve (Generated by FRAM Model) 
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Table 17: Present Value of Expected Annual Damage Benefits 
Task #7: Upper Sand Creek Basin 

 (Values generated using FRAM Model) 
 

(a) Expected Annual Damage Without Project (1)   $1,855,781 
(b) Expected Annual Damage With Project (1)   $85,342 

(c) Expected Annual Damage Benefit  (a) – (b) $1,770,439 
(d) Present Value Coefficient (2)   15.76 
(e) Present Value of Future Benefits  (c) x (d) $27,905,417 

Transfer to Table 20, column (e), Exhibit F: Proposal Costs and Benefits 
Summaries. 
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Task 8 – Watershed Protection and Restoration 
This project does not have any flood reduction benefits and therefore this attachment is not applicable. 
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Attachments: 

 
• Holiday Lodge Motel claim information 
• Local property assessment data 
• Table of local property values 
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Table of Local Property Values 
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Parcels Affected by Flood Areas: 3099
Acreage of Affected Parcels: 12,105 acres
Assessed Value of Affected Parcels:$759,475,199 without exemptions
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Parcel Valuation ‐ Upper Sand Creek Basin

Use

Code

Number of

Parcels
Land Value

Improvement

Value

Personal Property

Value
Total Value

None 25 $0 $0 $0 $0

Residential ‐ Single

10 40 $73,827 $0 $0 $73,827

11 1241 $86,666,890 $204,513,569 $0 $291,180,459

12 20 $4,060,131 $2,367,565 $0 $6,427,696

13 28 $3,544,612 $6,121,886 $0 $9,666,498

14 10 $895,815 $890,142 $0 $1,785,957

15 42 $3,899,657 $1,071,087 $0 $4,970,744

17 581 $26,516,967 $392,890 $0 $26,909,857

18 1 $680,315 $0 $0 $680,315

19 417 $24,278,859 $75,373,645 $0 $99,652,504

Subtotal: 2380 $150,617,073 $290,730,784 $0 $441,347,857

Residential ‐ Multiple

21 4 $379,711 $819,362 $0 $1,199,073

22 1 $59,857 $89,786 $0 $149,643

28 2 $9,266,121 $26,299,882 $0 $35,566,003

29 225 $6,496,072 $23,205,195 $0 $29,701,267

Subtotal: 232 $16,201,761 $50,414,225 $0 $66,615,986

Commercial

30 7 $1,352,934 $0 $0 $1,352,934

31 5 $1,026,348 $1,353,229 $0 $2,379,577

32 1 $753,011 $61,054 $0 $814,065

33 7 $4,411,814 $12,782,863 $0 $17,194,677

35 1 $162,491 $1,373,736 $610,296 $2,146,523

36 1 $85,012 $72,867 $0 $157,879

40 44 $6,314,699 $2,753,227 $0 $9,067,926

44 3 $1,012,956 $534,614 $0 $1,547,570

48 1 $48,617 $4,182 $0 $52,799

Subtotal: 70 $15,167,882 $18,935,772 $610,296 $34,713,950

Industrial

50 2 $1,295,191 $0 $0 $1,295,191

51 7 $3,912,137 $8,076,330 $0 $11,988,467

55 2 $1,141,267 $5,730,905 $0 $6,872,172

Subtotal: 11 $6,348,595 $13,807,235 $0 $20,155,830

Land

61 57 $8,289,221 $11,789,897 $0 $20,079,118

62 56 $8,606,449 $2,771,641 $4,451 $11,382,541

63 13 $9,862,287 $4,576,885 $180,266 $14,619,438

64 11 $26,443,527 $1,540,687 $0 $27,984,214

65 63 $11,195,211 $8,706,011 $35,894 $19,937,116

66 6 $5,978,709 $432,252 $0 $6,410,961

67 16 $6,063,499 $2,156,297 $0 $8,219,796

68 14 $17,263,730 $130,454 $0 $17,394,184



Parcel Valuation ‐ Upper Sand Creek Basin

69 1 $261,931 $0 $0 $261,931

Subtotal: 237 $93,964,564 $32,104,124 $220,611 $126,289,299

Institutional

71 1 $391,061 $179,174 $0 $570,235

72 2 $2,952,114 $7,417,326 $0 $10,369,440

75 2 $18,750 $67,558 $0 $86,308

79 86 $53,728,830 $5,555,407 $0 $59,284,237

Subtotal: 91 $57,090,755 $13,219,465 $0 $70,310,220

Miscellaneous

81 2 $1,524 $0 $0 $1,524

83 4 $27 $0 $0 $27

84 3 $3,128 $14,726 $0 $17,854

86 3 $22,652 $0 $0 $22,652

87 41 $0 $0 $0 $0

Subtotal: 53 $27,331 $14,726 $0 $42,057

Total Valua 3099 $339,417,961 $419,226,331 $830,907 $759,475,199



Parcel Valuation ‐ Upper Sand Creek Basin

Exemption

Amount

Total Value

Less Exemptions

Use Code

Definition

$0 $0

$0 $73,827 Vacant,Unbuildable
$5,431,640 $285,748,819 1 Res on 1 Site & Duets without Common Areas
$183,900 $6,243,796 Single Family, 1 Res on 2 or More Sites
$98,000 $9,568,498 Single Family, 2 or More Res on 1 or More Sites
$35,000 $1,750,957 Single Family onother than Single Family Land
$7,000 $4,963,744 Miscellaneous Improvements,1 Site

$0 $26,909,857 Vacant, 1 Site (includes PUD sites)
$0 $680,315 Vacant, 2 or More Sites

$1,561,000 $98,091,504 Single Family Res, Detached, w/Common Area (normal subdiv.type PU
$7,316,540 $434,031,317

$7,000 $1,192,073 Single Family Duplex
$0 $149,643 Triplex

$34,276,358 $1,289,645 Apartments, 60 units or more
$376,600 $29,324,667 Attached PUD's, Cluster Homes, Co-ops, Condos,Townhouses, etc.

$34,659,958 $31,956,028

$0 $1,352,934 Vacant Land
$0 $2,379,577 Commercial Stores (not Supermarkets)

$7,000 $807,065 Small Grocery Stores ( Mom &Pop, Quick-Stop)
$0 $17,194,677 Office Buildings
$0 $2,146,523 Service Stations; Car Washes; Bulk Plants, Mini Lube
$0 $157,879 Auto Repair

$35,000 $9,032,926 Boat Harbors
$0 $1,547,570 Motels, Hotels , & Mobile HomeParks
$0 $52,799 Multiple and Commercial; Miscellaneously Improved

$42,000 $34,671,950

$0 $1,295,191 Vacant Land
$0 $11,988,467 Industrial Park (with structures)
$0 $6,872,172 Mini-Warehouse (Public Storage)
$0 $20,155,830

$238,000 $19,841,118 Rural, ResImproved,1A up to 10A
$82,831 $11,299,710 Rural, with or without Misc.Structures, 1A upto 10A
$14,000 $14,605,438 Urban Acreage,10A up to 40A
$7,000 $27,977,214 Urban Acreage,40A and over

$105,000 $19,832,116 Orchards, Vineyards, Row Crops, Irrig.Past., 10A up to 40A
$0 $6,410,961 Orchards,Vineyards, Row Crops, Irrig.Past., 40A & over

$28,000 $8,191,796 Dry Farming, Farming, Grazing & Pasturing, 10A up to 40A
$0 $17,394,184 Dry Farming, Grazing & Pasturing, 40A &over



Parcel Valuation ‐ Upper Sand Creek Basin

$0 $261,931 Agricultural Preserves
$474,831 $125,814,468

$570,235 $0 Churches
$0 $10,369,440 Schools, public or private,with or withoutimprovements
$0 $86,308 Fraternal and Service Organizations; GroupHomes, Shelters
$0 $59,284,237 Government-owned, with or without bldgs (Fed,State, City, BART)

$570,235 $69,739,985

$0 $1,524 Private Roads
$0 $27 State Board Assessed Parcels
$0 $17,854 Utilities, with or without bldgs (not assessed by SBE)
$0 $22,652 Taxable Municipally-Owned Property
$0 $0 Common Area pcls in PUD's (Open Spaces, Rec.Facilities)
$0 $42,057

$43,063,564 $716,411,635
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